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SYSTEM AND METHOD FOR ORGANIZING,
PROCESSING AND PRESENTING
INFORMATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from U.S. Provisional
Application Ser. No. 60/74°7,939 filed on May 23, 2006, and
U.S. Provisional Application Ser. No. 60/912,829 filed on
Apr. 19, 2007, which are incorporated herein by reference in
their entirety.

BACKGROUND OF THE INVENTION

The invention 1s a new method for organizing information,
and a novel data processing system and method for presenting
information so organized for an online research and writing
system for professionals.

Research by professionals and other specialists 1s largely
conducted online, through specialized services that provide
access to information pertaining to particular areas of knowl-
edge. These services offer enormous advantages over reliance
on printed materials, chietly because they provide easy access
to a larger and more up-to-date body of material.

The principal tools now available for finding particular
information within the databases of these services are the
same tools that anyone might use to search a large mass of
largely unorganized documents in any database or on the
Internet: word searches, including Boolean and “natural lan-
guage” searches, and cross-references between documents
that cite, or are cited by, each other. Lawyers, for example,
often rely on Westlaw or LexisNexis to conduct legal
research. A typical search begins with a complex Boolean
search of a large database, such as of case law within a
particular jurisdiction. The researcher then browses the
results, reads some of the cases, and follows hyperlinks
within them to other documents, such as to previously
decided cases and to statutes. The online services also offer
tools for searching for documents that cite a particular case or
other document.

These search tools often prove unsatistactory for profes-
s1onals because of the large mass of unhelpiul documents that
even a well-constructed search may return. (A poorly con-
structed search could return even more unhelpful documents
or, alternatively, exclude helpiul documents.) This problem 1s
more severe for professionals and other specialists than for
general researchers, for two main reasons. First, 1n compari-
son with specialists, general researchers tend to seek answers
to stmpler questions, and questions that can be more clearly
defined 1n advance. The simpler and better-defined the ques-
tion, the more feasible 1t 1s to construct a search that waill
return primarily documents that address the question. Sec-
ond, although general researchers searching large databases
or the Internet may, like specialists, face voluminous search
results, less time 1s lost wading through the results because
there 1s less need for precision. For example, if for general or
personal reasons one seeks to learn the population of Geneva,
Switzerland, one can type “population Geneva Switzerland”
into an Internet search engine, such as Google or Yahoo!. The
number of links returned will be enormous—over two million
for each of these engines. Among the first several, however,
the researcher will come upon a reasonably trustworthy
source reporting that the population 1s roughly 180,000. At
that point the research 1s complete. A professional, 1n con-
trast, often needs not just any expression o the answer, but the
best expression of 1t. A lawyer seeking an answer to a legal
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question, for example, often seeks the particular case that
answers the question most definitively, or most specifically,
as 1t applies to a client’s problem. For this reason, a lawyer
will often slog through hundreds of search results even after
discovering with near certainty the answer to the question
posed.

One way 1o 1ncrease a researcher’s efficiency 1s to provide
access to similar research that has previously been conducted
by others, such as research contained 1n secondary sources.
Existing research systems for professionals do provide some
tools by which the researcher can make use of prior research
on the same subject to point the researcher to documents more
likely to be useful. For example, Westlaw and LexisNexis
provide electronic versions of legal treatises that contain
hyperlinks to major cases that answer certain questions. Case
law researchers on Westlaw can also limit their searches of
documents citing a particular case to those documents that
cite a particular statement (a “Headnote™) within a case, or to
those documents that state a disagreement with the case or
with a statement 1n the case. (Westlaw accomplishes this by
integrating case Headnotes into a larger taxonomy that 1t calls
the “West Key Number” system.) LexisNexis has a similar
service.

As these tools exemplily, certain bodies of information
available through professional research services, though
large, are suificiently limited and heavily enough used that 1t
1s economically feasible to process the material and classity 1t
substantively to ease the task of researchers. In fact, a wealth
of research that could be of potential use to online researchers
1s already conducted—in the legal field, for example, by those
who maintain legal treatises—but 1s not made available. This
research 1s not available because there 1s at present no effec-
tive means to organize and present 1t 1n a way that would
maximize the efficiency of subsequent research.

What 1s needed 1s a system and method for electronically
collecting, organizing, and presenting information pertaining
to a particular body of knowledge, that will allow profession-
als and other specialists to find answers to complex questions
quickly and efficiently on the basis of prior research con-
ducted by other professionals, both outside and inside their
organizations.

What 1s also needed 1s a way to incorporate research results
automatically mto a written document during the course or
research. None of the existing research services for profes-
sionals includes an automatic writing component.

SUMMARY OF THE INVENTION

The present mvention provides a system and method for
organizing information. Information 1s organized 1n a particu-
lar field, 1.e., a field of knowledge, such as, for example, law,
sports or entertainment. The information includes two types
of information dertved from various sources. The first type of
information 1s propositions, which are statements within a
field that can be alfirmed or denied. The second type of
information 1s abstracts, which include information identify-
ing the proposition and information 1dentifying the source of
the proposition. Each proposition 1s associated with at least
one authornty, while each authority 1s associated with one
proposition and one source. If, for example, several sources
express the same proposition, then each such expression
would be represented by an authority for the same proposi-
tion. Each such authority would include a reference to the
proposition and a reference to the source, as well as important
information about the source’s expression of the proposition,
which might include, for example, the location within the
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source (for example, a page number) where the proposition 1s
expressed and the context i which the proposition 1is
expressed.

The present invention provides a system and method that
will allow professionals and other specialists to find answers
to complex questions quickly and efficiently on the basis of
prior research conducted by other professionals. The present
invention includes a system and method for automating part
of the writing process for proiessionals by converting infor-
mation collected and organized within the research system
into an appropriate form for use in a written document.

The organmizational system and data processing system and
method for presenting information described in the present
invention can serve the needs of researchers 1n a wide variety
of fields, including, but not limited to, science and medicine,
the social sciences, the humanities, and the law. Thus, while
the specification contained herein describes an example
embodiment that particularly addresses the application to
legal research, 1t should not be viewed as limiting the claims
to that application.

The present invention also provides a system and method
for classitying the two types of information in two separate
ways. Propositions may be arranged hierarchically in a tax-
onomy 1n which the nodes are propositions and categories of
propositions. Two procedural rules governing the creation of
the taxonomy are that (1) at any given level of the taxonomy,
there are no more than a relatively small or fixed number of
sibling nodes, such as, for example, five or seven (however,
this number could be more or less depending on the applica-
tion and/or field in which 1t 1s being used), and (11) the mean-
ing ol each node, that 1s, its relation to 1ts parent or parents,
can be, and 1s, expressed in a relatively small number of
words. As the complexity of the taxonomy increases, the
hierarchy will extend vertically, such as, for example, by
adding levels, rather than by violating either of these rules.

Each authority 1s associated with a single proposition, for
which it provides support. Authorities may be classified in
various ways with respect to the support they provide for their
associated propositions. For example, authorities may be
classified by how strongly and/or how directly they support
their associated propositions. Also, for example, authorities
may be classified as providing positive, negative, or uncertain
support for their associated propositions. Also, for example,
authorities may be classified by a characteristic by which
propositions are also classified, for example, 1f law 1s the field
of knowledge, by whether they advantage plaintiifs, defen-
dants, or neither (that 1s, as to propositions, which party they
tend to advantage 1n the abstract; as to authorities, which party
they advantaged in actual application, if any, such as 1n a
judicial decision). Authorities are also classified by additional
criteria that do not necessarily atfect or pertain to the abstract
meaning of the propositions to which they relate. In the law,
where the source 1s a judicial decision, such criteria include,
for example, jurisdiction, procedural posture, and type of
plaintiff or defendant. Propositions themselves may also
impose particular bases of classification on the authorities
that are associated with them. For example, authorities asso-
ciated with propositions concerning an area of law may be
classified in various special ways, including, for example, by
the categories of 1ssues relating to such law.

Unlike prior systems and methods for orgamizing research
materials, the organizational system and method according to
the present invention 1s not a method of organizing documents
(although 1t 1s also capable of connecting the researcher to
useiul documents). Rather, 1t 1s a method of organizing and
presenting the two forms of information that are most impor-
tant to researchers. Authorities express the relationship
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between a proposition and a source that expresses the propo-
sition, and include only the information usetul to a researcher
whose 1nterest in the source arises from the source’s expres-
sion of the proposition.

One embodiment of the system and method according to
the present invention displays the propositions 1n a graphical
user interface (GUI). The taxonomy of the propositions, for
example, may be represented graphically 1n this GUI and may
be customized as desired. The appearance of the GUI may be
modified by the user or researcher and may differ consider-
ably from other adaptations based on such user customiza-
tion.

The appearance of propositions and authorities 1n the GUI
may rely on visual cues, such as, for example, colors, font
s1zes, and symbols, to express 1deas. These visual cues can
replace or supplement textual cues or words. Because people
can more quickly understand and respond to visual cues than
to textual cues, such as words or sentences, the system and
method includes the capability of using visual cues to facili-
tate eflicient research. For example, nodes representing cat-
egories may utilize visual cues, such as, for example, color,
font style, and font size, that differ from the visual cues used
for nodes representing propositions, as well as visual images.

Certain conceptual relationships between nodes, such as,
for example, between parent and child nodes may also be
represented using visual cues. Repeat relationships between
parent and child nodes may, therefore, be quickly and easily
recognized.

Even where information 1s conveyed through textual cues,
the information 1s separated into constituent elements that can
be conveyed 1n a relatively small number of words. This
relatively small number of words may be all the textual cues
that are displayed in the GUI for any given node. More
lengthy statements of propositions, as well as tuller descrip-
tions of categories are accessible to the researcher upon
demand. These “long-form” versions of textual information,
such as for example, information relating to a node’s header,
may be presented, for example, when the researcher moves a
pointing device, mouse or cursor, over the (*short-form™)
header on the screen, or clicks such a device.

In another embodiment of the present invention the system
and method may incorporate parallel alternative organiza-
tional schemes. For example, the taxonomy may be polyhi-
erarchical. A researcher may be able to navigate to a particular
proposition by focusing in the first instance on a first factor,
such as, for example 1n the case of legal research, on a par-
ticular 1injury, and in the second instance on a second factor,
such as, for example, on a particular defendant. Such alterna-
tive schemes may be available in circumstances 1n which
researchers would find 1t convenient to have more than one
navigational path available.

Navigational flexibility may also be enhanced by the occa-
sional use of cross-references from a first node to a second
node that 1s neither an ancestor nor a descendant of the first
node. Cross-references may, for example, be displayed by a
visual cue having a spatial or other relationship to the cross-
referencing node. In such case, if the visual cue or the cross-
referencing node 1s queried, such as, for example, by posi-
tioning of a cursor or clicking with a mouse, the header of the
cross-referenced node may be displayed. The system also
provides the capability for aresearcher to access anew GUI 1n
the same or a new window, for example, through the cross-
referenced node or cross referencing node, which will display
the cross-referenced node and 1ts children. The researcher
may interact with this new GUI 1n the same manner as with

the original GUI.
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Cross-references may be entered manually by the person or
people maintaining the database. In that case, a cross-refer-
ence may be created on the judgment of a human expert who
concludes that, although there 1s no direct relationship
between two nodes that would justily a parent-child relation-
ship 1n the taxonomy, a researcher interested in one node
might value a link to the other node.

Cross-references may alternatively be created automati-
cally by the system, such as, for example, where an unusually
large number of researchers follow similar paths that are not
connected hierarchically. The system may accomplish this
task by recording the choices that researchers make during the
course of their research sessions, and apply neural network-
ing learning techniques to generalize from past usage. The
system may then automatically add cross-references at points
most likely to be usetul to the researcher.

The present mvention also includes a tool for collecting
and organizing information for continuing and subsequent
use. For example, this tool can take the form of a GUI that can
be used for keeping the mnformation located or selected by a
researcher, such as, for example, propositions and authorities,
in a logical order so as to facilitate ongoing research and
transier of the information, such as, for example, 1nto a docu-
ment, file, communication or database.

The data contained 1n the database of the system may be
abstracted from source documents, other databases and other
sources ol information, containing knowledge within a field.
The data may be stored, for example, 1n a database coupled to
a relational database engine, such as, for example, MySQL or
PostgreSQL. The data could also be organized and stored 1n
XML format or in any other format. Images may be contained
in the same or separate data structures and referred to 1n the
same or separate tables.

The present mvention provides a method for orgamizing
information 1 a database, comprising: separating abstrac-
tions from expressions of the abstractions to obtain a first set
of information corresponding to the abstractions and a second
set of information corresponding to at least one set of char-
acteristics relating to the expressions of the abstractions;
arranging each abstraction within the first set of information
hierarchically within the database; and associating each set of
characteristics relating to an expression of an abstraction
within the second set of information with an abstraction
within the database.

The present invention further provides a method wherein
cach abstraction 1s a proposition.

The present invention also provides a method wherein each
set of characteristics relating to an expression of an abstrac-
tion 1s an authority.

The present imvention provides a method wherein the
arrangement of each abstraction within the first set of 1nfor-
mation hierarchically within the database creates a taxonomy
having a plurality of levels. The present invention also pro-
vides a method wherein each level 1n the taxonomy includes
at least one node. The present imvention further provides a
method wherein each node 1s a proposition or a category of
propositions. The present mvention also provides a method
wherein each node that 1s not a top level node includes a
subdivision of mnformation from a node at the next higher
level 1 the taxonomy. The present mmvention provides a
method wherem at least one node at each level in the tax-
onomy includes a subdivision of all of the information from
the prior level in the taxonomy.

The present mvention provides a method wherein each
level 1n the taxonomy includes at least one element or node.
The present mvention further provides a method wherein
cach element or node 1s represented by a plurality of words.
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The present invention provides a method wherein the plural-
ity of words does not exceed five words.

The present mvention provides a method wherein each
expression of an abstraction provides support for the abstrac-
tion. The present invention also provides a method wherein
the support 1s classified within the set of characteristics relat-
ing to the expression of the abstraction as either positive or
negative. The present invention further provides a method
wherein the support 1s classified within the set of character-
istics relating to the expression of the abstraction as either
positive, negative or uncertain. The present mnvention pro-
vides a method wherein the support 1s uncertain.

The present ivention provides a method wherein each
expression of an abstraction is classified according to prede-
termined criteria within the second set of information.

The present invention provides a system for organizing
information, comprising: a processor; a database, wherein the
database contains a first set of information comprising
abstractions and a second set of information comprising at
least one set of characteristics relating to expressions of
abstractions, wherein each abstraction within the first set of
information 1s arranged hierarchically within the database,
and wherein each set of characteristics relating to an expres-
s10n of an abstraction within the second set of information 1s
associated with an abstraction within the database.

The present invention also provides a system wherein each
abstraction 1s a proposition. The present invention further
provides a system wherein each set of characteristics relating
to an expression of an abstraction 1s an authority.

The present mvention further provides a system wherein
the arrangement of each abstraction within the first set of
information hierarchically within the database creates a tax-
onomy having a plurality of levels.

The present invention also provides a system wherein each
expression of an abstraction provides support for the abstrac-
tion.

The present mvention further provides a system wherein
cach expression of an abstraction 1s classified according to
predetermined criteria within the second set of information.

The present invention provides a computer program prod-
uct for use with a processor, the computer program product
comprising: a computer usable medium having computer
readable program code embodied therein for use when orga-
nizing information in a database, the computer readable pro-
gram code including: computer readable program code for
separating abstractions from expressions of the abstractions
to obtain a first set of information corresponding to the
abstractions and a second set of information corresponding to
at least one set of characteristics relating to the expressions of
the abstractions; computer readable program code for arrang-
ing each abstraction within the first set of information hier-
archically within the database; and computer readable pro-
gram code for associating each set of characteristics relating
to an expression ol an abstraction within the second set of
information with an abstraction within the database.

The present invention also provides a computer program
product wherein each abstraction 1s a proposition.

The present invention further provides a computer program
product wherein each set of characteristics relating to an
expression of an abstraction 1s an authority.

The present mvention also provides a computer program
product wherein the arrangement of each abstraction within
the first set of information hierarchically within the database
creates a taxonomy having a plurality of levels.
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The present invention further provides a computer program
product wherein each set of characteristics relating to an
expression of an abstraction provides support for the abstrac-
tion.

The present invention also provides a computer program
product wherein each expression of an abstraction 1s classi-
fied according to predetermined criteria within the second set
ol information.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1-7 are flowcharts of the data processing method and
presentational system as applied to an example legal research
session conducted 1n the example embodiment.

FIG. 8 shows a configuration of the panes of the user
interface (described below).

FIGS. 9-22 are schematics showing partial contents of a
computer screen of a researcher using the data processing
system and presentational method for a legal research session
in the example embodiment. They follow a single sequence:

FIG. 9 shows partial contents of a propositions pane (de-
scribed below).

FI1G. 10 shows partial contents of a propositions pane fol-
lowing the researcher’s clicking “U.S.” 1n FIG. 9.

FIG. 11 shows partial contents of a propositions pane fol-
lowing a researcher’s selecting a certain option from a con-
textual menu opening at the ““Torts” node of FIG. 10, which
causes the research system to clear the screen of ancestor
nodes of the selected node and also to display the children of
the selected node.

FIG. 12 shows partial contents of a propositions pane fol-
lowing a researcher’s clicking “Strict Liability” in FIG. 11.

FI1G. 13 shows partial contents of a propositions pane fol-
lowing a researcher’s clicking “Abnormal Dangers™ in FIG.
12.

FIG. 14 shows partial contents of a propositions pane fol-
lowing a researcher’s clicking “Abnormally Dangerous
Activities” 1n FIG. 13.

FIG. 15 shows partial contents of an authorities pane (de-
scribed below) following a researcher’s clicking “Abnor-
mally Dangerous” in FIG. 13.

FIG. 16 shows partial contents of a text pane (described
below) following a researcher’s selection of two authorities in
FIG. 15 for entry into the text pane.

FI1G. 17 shows partial contents of a propositions pane fol-
lowing a researcher’s clicking “Can” in FIG. 14.

FI1G. 18 shows partial contents of a propositions pane fol-
lowing a researcher’s selecting a certain option from a con-
textual menu opening at the “Can Support Strict Liability™
node 1n FIG. 17, which causes the research system to “clean
up”’ the screen by removing siblings of previously selected
nodes.

FIG. 19 shows partial contents of a propositions pane fol-
lowing a researcher’s clicking “Types of Activities” in FIG.
18.

FI1G. 20 shows partial contents of a propositions pane fol-
lowing a researcher’s clicking “Electricity” in FI1G. 19.

FI1G. 21 shows partial contents of an authorities pane fol-

lowing a researcher’s clicking “Electricity” in FI1G. 19.

FI1G. 22 shows partial contents of a text pane following a
researcher’s selection of an authority 1n FI1G. 21 for entry 1into
the text pane.

DETAILED DESCRIPTION

Definitions

The terms defined 1n this section are used throughout this
application both in their conventional senses and in the
defined senses.
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“research system”—This means a method and system for
organizing and presenting information for the benefit of
researchers, and for aiding researchers in creating written
work on the basis of their research. The term research system
means the imnvention or any embodiment of the imnvention as a
particular research system.

“researcher”—A researcher 1s any person using the

research system to conduct research.
“field” or “field of knowledge”—Fach embodiment of the

research system organizes and presents information pertain-
ing to one or more fields of knowledge, each referred to as a
field or field of knowledge. Examples of fields include law,
medicine, geology, history, and economics. Any subset of a
field 1s 1tself a field. Thus, for example, constitutional law 1s a
field, as 1s American history.

“source”—A source 1s a repository of information about a
field from which information provided by and through the
research system may be derived. Within the field of law,
examples of sources are judicial opinions, statutes, law
review articles, and treatises. Sources may include, but are not
limited to, electronic, printed, or handwritten documents;
audio and video recordings; and oral presentations. Proposi-
tions and authorities may be abstracted from sources, as
described below. Sources may, but need not, be accessible to
researchers.

“proposition”—A proposition 1s a statement within a field
that can be affirmed or denied. The following statement 1s an
example of a proposition within the field of constitutional
law: “Congress may not abrogate state sovereign immunity
pursuant to the Patent Clause of the United States Constitu-
tion, Art. I, §8, cl.8.” The following statement 1s an example of
a proposition within the field of American history: “George
Washington inherited his brother’s estate 1n 1752.”

Any proposition may be stated as a question to which an
answer 1n the positive 1s the proposition. Such questions are
also referred to as propositions and are identical to their
counterparts 1n statement form. Thus, for example, the ques-
tion “Did George Washington inherit his brother’s estate in
17527 1s a proposition within the field of American history
and 1s 1dentical to the corresponding example proposition 1n
the preceding paragraph. Although propositions may be
referred to throughout this application as “statements,” 1t
should be understood that any proposition may be stated as
cither a statement or a question.

A proposition, if true, expresses substantive information
within the field, rather than information about the field.
Propositions are thus detached from particular expressions of
propositions. For example, “Federal District Judge Smith
recently held 1 Jones v. Miller that Congress may not abro-
gate state sovereign immunity pursuant to the Patent Clause
of the United States Constitution, Art. I, §8, ¢l.8” 1s not a
proposition within the field of constitutional law. Rather, the
(fictional) case Jones v. Miller 1s a source, which expresses
the proposition that Congress may not abrogate state sover-
e1gn immunity pursuant to the Patent Clause. (Note, however,
that 1t could, perhaps, be a proposition within another field,
one 1n which federal district courts, rather than law, were the
object of study.)

As this example demonstrates, propositions may be
abstracted from sources. As this example also demonstrates,
propositions may refer to sources—but generally only to
sources other than the source of the proposition 1n question.
Thus, for example, the United States Constitution, which the
example proposition interprets, may be another source within
the field.

More than one source may express the same proposition
and may express 1t in more than one way. For example, many
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courts and commentators may have stated that Congress may
not abrogate state sovereign immunity pursuant to the Patent
Clause. Each of these authors may have used different lan-
guage to state the proposition; some may even have expressed
it indirectly, for example by implication. Within a given
embodiment of the research system, a proposition stands for
the abstraction it represents, not for a particular expression of
the abstraction. A new source, therefore, will not necessarily
EXpress any new propositions.

Because a proposition stands for an 1dea, 1t may be repre-
sented within the research system 1n more than one form. For
example 1t may be represented 1n an abbreviated form, or a

discursive form, and in any language.

The term proposition 1s also used to describe the set of
information that the research system records, organizes, and/
or presents about the proposition, including, but not limited
to, various ways ol representing the proposition (such as
described 1n the preceding paragraph) and the relationship of
the proposition to other propositions and/or to categories. The
term proposition refers as well to the representation of all or
part of that information on a computer screen or other
medium.

“support”™—A source’s expression as to the correctness of
a proposition 1s referred to as support as to that proposition.
Support may be classified as positive, negative, or uncertain,
among other ways.

“positive” (support)—Positive support for a proposition 1s
an expression within a source that tends to affirm the propo-
sition, or, stated another way, tends to support a “Yes™ answer
to the proposition stated as a question.

“negative” (support)—Negative support for a proposition
1s an expression within a source that tends to deny or negate
the proposition, or, stated another way, tends to support a
“No” answer to the proposition stated as a question.

“uncertain” (support)—Uncertain support for a proposi-
tion 1s an expression within a source that tends to support the
view that the correctness of the proposition 1s uncertain. For
example, 1n the field 1s law, a statement within a legal opinion
that no court has addressed a certain legal 1ssue would con-
stitute uncertain support as to a proposition.

“authority”—Sources that contain support as to a proposi-
tion are linked with that proposition by means of an authority.
An authornity 1s a set of information that includes information
identifying the proposition and information identifying the
source. Typically, the authority also includes additional infor-
mation about the source that would be usetul to a researcher
who 1s interested 1n the source because of the source’s support
as to the proposition. For example, where the field 1s law and
the source 1s a legal opinion, the authority might include,
among other things, the opinion’s author, court, and date; a
proper citation to a print publication containing the source;
whether the support as to the proposition 1s positive, negative,
or uncertain; the procedural posture giving rise to the expres-
sion of the proposition; and the body of substantive law
applied in reaching the proposition.

The term authority refers to the information contained in
the authonty as well as to the representation of all or part of
that information on a computer screen or other medium.

“node”—The term node refers to any element 1n a tax-
onomy, as well as to the display of that element on a computer
screen or other medium. Nodes include propositions and
categories.

“category”—A category 1s a group of propositions 1denti-
fied as sharing a common quality.

“parent”—A node’s parent 1s a node directly superior to it
in a taxonomy.
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“child”—A node’s child 1s a node directly subordinate to it
n a taxonomy.

“ancestor’—A node’s ancestors are the nodes superior to it
in 1ts direct parent line or lines.

“descendant”—A node’s descendants are the nodes subor-
dinate to 1t 1n 1ts direct child line or lines.

“s1bling”—Siblings are nodes sharing a parent.

“Step”™—The term Step refers to any process step, includ-

ing, for example, the process steps 1dentified by number 1n
FIGS. 1-7.

Introduction

The methods and system are illustrated in the attached
diagrams and illustrations (FI1GS. 1-22), which are explained
below.

A flowchart of the operation of the data processing method
of the research system 1s presented i FIGS. 1-7. It should be
understood that not every step must be completed 1n the
course of every research session and that the order of the steps
1s not critical 1n most 1nstances.

As explained 1n the first subsection below (Orgamization of
Information in the Research System), this patent includes a
novel method of organizing information.

The example embodiment 1s for use as a legal research and
writing tool. FIGS. 9-22 show the appearance of portions of
the researcher’s computer screen at various points 1n a
research session to 1illustrate the system’s major features.
They are not true “screen shots,” 1n that they do not show the
complete contents of any screen. Note also that on some
screen configurations not all of the material shown in some of
the Figures will be visible simultaneously, but rather will be
viewable through the use of scroll bars.

The Figures retlect properties of the example embodiment
of the research system and should not be interpreted as pre-
cluding alternative properties 1n any embodiment of the
research system, including alternative embodiments as a legal
research system. Not all features are shown 1n the Figures.

The description that follows pertains to the example
embodiment. The features and components described pertain
to the example embodiment and should be understood not to
limait the claims to these particular features or components. At
various points within the description certain features and
components are described specifically as pertaining to the
example embodiment. Such specific references to the
example embodiment are reminders that the entire descrip-
tion pertains to the example embodiment; they do not imply
any limitation as to features or components described without
specific reference to the example embodiment.

In the example embodiment, the research system 1s imple-
mented as an application on one or more servers, to be
accessed on a researcher’s computer in either of two ways:
through a stand-alone client application or through the
researcher’s web browser. Most features of the system are
available whichever way the researcher chooses to access the
system. The research system could be operated, for example,
through Internet servers or servers on a local area network, or
both (as 1n the example embodiment). The number of servers
used could depend on the number of expected users and/or
other elliciency concerns.

In other embodiments the research system could be imple-
mented 1 other ways, for example, through a specialized
desktop application on the researcher’s computer or through
a plug-in to, or modification of, an existing desktop applica-
tion, such as the researcher’s word processing or e-mail appli-
cation, accessing information stored either on the research-
er’s own computer or on remote servers, or both. (One set of
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functions involving a modification to a word processor 1s
described below. (See below, Text Pane.))

Organization of Information in the Research System

The research system organizes imformation in the given
field of knowledge (law, 1n the example embodiment) by a
novel two-step method: First, 1t abstracts two separate types
of mnformation from sources: propositions and authorities.
(See Definitions, above, for the definitions of these three 10
terms.) The creation of propositions and authorities 1s sec-
ondary research, performed by experts, either manually or
with the aid of technologies not included 1n this patent. Each
proposition 1s associated with at least one authority, while
cach authority i1s associated with one proposition and one 15
source. If, for example, several judicial decisions (sources)
express the same proposition of law (proposition), then each
such expression would be represented, in the research system,
by an authority for the identical proposition. Each such
authority would include a reference to the proposition and a 20
reference to the source, as well as important information
aboutthe source’s expression of the proposition, which might
include, for example, a tull citation to the location within the
source (for example, a page number) where the proposition 1s
expressed and the context in which the proposition 1s 25
expressed. For example, if the proposition 1s “Congress may
not abrogate state sovereign immunity pursuant to the Patent
Clause of the United States Constitution, Art. I, §8, ¢l.8,” then
an authority might contain the following information: “Fla.
Prepaid Postsecondary Educ. Expense Bd. v. College Sav. 30
Bank, 527 U.S.627,636 (1999) (invalidating Patent and Plant
Variety Protection Remedy Clarification Act, 35 U.S.C.
§§271(h), 296(a)),” as well as other relevant information
about the source.

Second, the research system classifies the two sets of infor- 35
mation 1n two separate ways. Propositions are arranged hier-
archically in a taxonomy in which the nodes are propositions
and categories of propositions. Two procedural rules govern-
ing the creation of the taxonomy 1n the example embodiment
are important to mention here: (1) at any given level of the 40
taxonomy, there are no more than a small, fixed number of
sibling nodes, generally five or seven, and (1) the meaning of
cach node, that 1s, 1ts relation to 1ts parent or parents, can be,
and 1s, expressed 1n no more than a few words. To accommo-
date complexity, the hierarchy extends vertically, that 1s, by 45
adding levels, rather than by violating either of these rules. In
other embodiments it 1s possible and appropriate to use more
or fewer sibling nodes, depending on the application and
nature of the information and use of the information.

Authorities, because they are not at the same level of 50
abstraction as propositions, are not subject to natural hierar-
chical organmization and are organized accordingly. In the
example embodiment, each authority 1s associated with a
single proposition, for which 1t provides one of three types of
support: positive, negative, or uncertain, as discussed above 55
(see above, Definitions). In other embodiments, authorities
may be classified in other ways with respect to the support
they provide for their associated propositions. For example,
authorities may be classified by how strongly and/or how
directly they support their associated propositions. Also, for 60
example, authorities may be classified by a characteristic by
which propositions are also classified, for example, 11 law 1s
the field of knowledge, by whether they advantage plaintiifs,
defendants, or neirther (that 1s, as to propositions, which party
they tend to advantage 1n the abstract; as to authorities, which 65
party they advantaged in actual application, 11 any, such as in
a judicial decision). Authorities are also classified by addi-

12

tional criteria that are important to researchers but do not
necessarily affect the abstract meaning of the propositions to
which they relate. For example, in the example embodiment,
court decisions are classified by jurisdiction, body of substan-
tive law, procedural posture, type of plaintitt, type of defen-
dant, and date, among other criteria. Propositions themselves
may also impose particular bases of classification on the
authorities that are associated with them. For example,
authorities associated with propositions concerning copy-
right law may be classified 1n various special ways, including
by the type of media to which they most directly relate, 1f any.

Unlike prior systems for organizing research materials, the
organizational method of the research system 1s not a method
of organizing documents. Rather, it 1s a method of organizing
and presenting the two forms of information that are most
important to researchers. This information may be abstracted
from source documents but 1s not identical with those docu-
ments.

It 1s mnstructive to contrast the research system’s organiza-
tional method with Westlaw’s well-known “Key Number”
system. The Key Number system 1s a taxonomy of topics of
law that does not extend down to the level of propositions. In
West’s system, lawyers do identify propositions within cases.
Those propositions are classified as “Headnotes” and are
assigned a place within the hierarchy of the Key Number
system. Unlike propositions in the research system, however,
a Headnote 1s just one case’s statement of a particular propo-
sition of law. Each Headnote 1s thus 1inextricably bound to the
single case to which 1t belongs. Put another way, 1n the Head-
note system, each statement of law by a court 1s unique. It 1s
not 1dentical with any other court’s statement of the law and
1s associated, within the classification system, with other
similar Headnotes only mnasmuch as 1t may be classified as
part of the same topic within the Key Number system. Equally
important, 1t also cannot be said to be the opposite of any other
statement of law.

Binding a statement of law to a particular case1s a failure of
abstraction that inherently limits the power of the Key Num-
ber system, 1n at least two ways. First, it clutters the taxonomy
so severely as to render 1t incapable of supporting an effective
navigational tool. One hundred cases each saying substan-
tially the same thing about a particular point of law generate
100 Headnotes, with no meaningful basis for organizing
them. Cognitive science research shows that people can main-
tain only a small number of items in their mind at once. The
Key Number system thus unavoidably presents way too many
options at each new level of the taxonomy. The Headnotes
themselves are also too long to be understood quickly, in part
because they naturally contain too much imnformation about
the cases to which they belong, and in part because the system
1s not vertical enough—that 1s, the Headnote 1tself must con-
tain all the information that, 1n a better system, would be
signified by the proposition’s placement 1n a particular loca-
tion 1n the taxonomy. As a result of all the clutter, Westlaw’s
online tool for navigating through the hierarchy 1s clumsy and
1s not practical to use for navigating (as opposed to conduct-
ing text searches) all the way to the level of individual Head-
notes.

Second, because each Headnote belongs to a particular
document, 1t 1s not associated with any other document in the
system unless the other document cites the case to which the
Headnote belongs. This method of association explains why,
even after finding a relevant proposition of law on Westlaw, 1t
1s necessary to undertake an onerous process of following
links back and forth among cases that cite each other 1n order
to find all the cases that say substantially the same thing—or,
often more important, any that say the opposite. In the end,
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this method may never produce all the relevant cases, since
there may be cases that state the same proposition but do not

tall within the web of citations that the researcher has discov-
ered. This problem 1s particularly acute when a researcher
secks law from two or more jurisdictions, neither of which has
binding authority over the other, since such courts may not
frequently cite each other’s decisions. A researcher who has
found all the law on an 1ssue within one jurisdiction may be
back almost to square one when looking for the same law
within another jurisdiction.

The research system eliminates these weaknesses by
means of 1ts two-tier method of abstraction. Propositions are
abstracted to the point that they have no necessary connection
to a particular case. As a result, each one can be associated
with any number of expressions of it in particular cases or
other documents. Expressions that deny the proposition
(negative support) can also be associated with it, as can state-
ments that discuss the proposition without aifirming or deny-
ing it (uncertain support). Because propositions retlect an
abstract system ol knowledge, they can be arranged 1n a
logical hierarchy with each element divisible 1into no more
than a small number of subordinate elements (nodes). Head-
notes, 1n contrast, can be placed only into general categories.
The organizational structure of propositions within the
research system 1s thus more vertical. It 1s therefore possible
to build a navigational system 1n which researchers have, at
cach step, a small number of choices, each expressed 1n no
more than a few words.

Authorities 1n the research system are unlike any element
of the Key Number system. Authorities express the relation-
ship between the proposition and a case or other source that
expresses 1t (source) and include only the information useful
to a researcher whose terest in the source arises from the
source’s expression of the proposition.

The following subsections describe the research system’s
user interface (as implemented in the example embodiment),
which builds upon the research system’s organizational
method.

Principal Components of the Research System’s
User Interface

Building upon the research system’s novel organizational
scheme, the research system’s user interface maximizes the
researcher’s efficiency 1n locating, and making use of, the
desired information. In the example embodiment, research 1s
conducted 1n three interrelated “panes™ on a computer screen,
the “propositions pane,’ the “authorities pane,” and the “text
pane.” At the researcher’s option, the panes may appear as
three independent windows or as three segments of a single
window. By default, the three panes appear as three segments
of a single browser window, in the configuration shown 1n
FIG. 8. Attimes, as described below, the researcher may open
more than one propositions or authorities pane; 1in that case, in
the example embodiment, by default a separate window
opens for that pane. The purpose and main features of the
three panes are described in the following subsections. FIGS.
9-22 show example contents of the three panes 1n the context
of a hypothetical research session. Note that, although not
visible 1n this black and white submission, color 1s an 1mpor-
tant element of the propositions and authorities panes 1n the
example embodiment.

Propositions Pane

Theresearch system displays the propositions 1n the propo-
sitions pane. The taxonomy of the propositions, described
above, 1s represented graphically in this pane in a highly
customizable user interface. The appearance of the proposi-
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tions pane may be modified by the researcher and may ditier
considerably based on such user customization.

Wherever practical the appearance of the propositions pane
(and also the authorities pane, described below) relies on
visual cues, such as colors, font sizes, and symbols, to express
ideas, rather than on words alone. Because people can more
quickly understand and respond to visual cues than to words
or sentences, the research system relies on visual elements to
tacilitate efficient research. For example, nodes representing
categories may have a common appearance that 1s distinct
from the appearance of nodes representing propositions.

Certain conceptual relationships between parent and child
nodes may also be represented visually. In this embodiment,
for example, the connective elements in the propositions pane
(the arrows 1n FIG. 9, for example) appear 1 a distinct form
whenever the child represents an exception to the parent, and
in a different distinct form whenever the child represents a
consequence of the parent. Repeat categories and repeat rela-
tionships between parent and child nodes are therefore
quickly and easily recognized.

Even where information 1s conveyed through text, the
research system aids the researcher in processing the infor-
mation by breaking i1deas into constituent elements that can
be conveyed i a few words (see above, Organization of
Information 1n the Research System, page 15). These few
words are all the text that 1s displayed 1n any given node 1n the
propositions pane. Full-sentence statements of propositions,
as well as fuller descriptions of categories are, however,
immediately accessible to the researcher. These “long-form”™
versions of a node’s header appear when the researcher
moves the pointer over the (“short-form™) header on the
screen.

In the example embodiment, when a researcher clicks on a
node’s header, the research system displays in the proposi-
tions pane the children of that node. The research system also
refreshes the authorities pane.

Nodes may also by default display the number of positive,
uncertain, and negative authorities (as described below) asso-
ciated with the node and in all the nodes below 1t 1n the
taxonomy. ( This feature 1s not depicted in the Figures.) These
numbers are unlabeled and are displayed 1n green, yellow, and
red, respectively. Authorities filtered by the researcher (see
below, Step 300: Input Parameters of Research Session) are
not reflected 1n these numbers, and when all three numbers
are zero, the whole node (including the numbers) appears in a
light gray form to show the researcher that 1t 1s not likely to be
a Truittul path. An explanation of the meaning of these num-
bers appears 1f the researcher moves the pointer over them.
When a researcher clicks on these numbers, the research
system opens a window 1n which the researcher can 1nitiate a
tull-text search of the sources from which the authorities
represented by the numbers are derived. In other words, the
researcher can search the text of all sources 1n the database
that pertain to the category or proposition 1n question. With
the exception of this novel method of limiting the sources
cited, the search method 1s similar to that of Westlaw and
LexisNexis and 1s therefore not described 1n greater detail
here. (As discussed below, word searching, including with
Boolean statements, 1s also available as a means of finding a
node and as a means of filtering.)

Where appropriate, the research system may incorporate
parallel alternative organizational schemes. That 1s, the tax-
onomy may be polyhierarchical. For example, the researcher
may be able to navigate to a particular proposition by focus-
ing 1n the first instance on cases about a certain type of injury
or, 1n the alternative, a certain type of defendant. Such alter-




US 8,392,417 B2

15

native schemes are available in circumstances in which
researchers would find 1t convenient to have more than one
navigational path available.

Navigational flexibility may also be enhanced by the occa-
sional use of cross-references from a node to a second node
that 1s neither an ancestor nor a descendant of the first. Cross-
references (not shown in the Figures) may, for example, be
displayed by short arrows emerging from the cross-referenc-
ing node that do not point toward any other displayed node. In
such case, 1f the researcher moves the cursor over a cross-
reference, the research system displays the header of the
cross-referenced node. It the researcher clicks on the cross-
reference, a new propositions pane opens, 1 a new window,
displaying the cross-referenced node and 1its children. The
researcher can interact with this new propositions pane in the
same manner as with the original propositions pane.

Cross-references are used to point researchers to nodes that
are of likely interest but which are on a distant research path.
In the example embodiment Cross-references may be pro-
duced in either of two ways. First, they may be entered manu-
ally by the person or people maintaining the database. In that
case, a cross-reference may be created on the judgment of a
human expert who concludes that, although there 1s no direct
relationship between two nodes that would justify a parent-
child relationship 1n the taxonomy, a researcher interested 1n
one might value a quick route to the other.

Second, cross-references may be created by the research
system technology 1tself, where an unusually large number of
researchers follow similar paths that are not connected hier-
archically. The research system accomplishes this task by
recording the choices that researchers make during the course
of their research sessions, and applying neural networking
learning techniques to generalize from past usage. The
research system then adds cross-references at points most
likely to be useful to the researcher.

In the example embodiment, the researcher may, option-
ally (see below, Step 200: Manage Account or Set User Pret-
erences) view available research trails of others on the
researcher’s network. In that case, the research system marks
with a special icon, by default an 1mage of a footprint, all
nodes of the propositions pane that have been selected by a
researcher within the researcher’s network. (This feature 1s
not shown 1n the Figures.) The particular appearance of the
icon 1s determined by the admimistrator of the local network;
the 1con may be an office logo, the initials of the firm, or any
other standard image or text. (Here it 1s assumed that 1t
appears as a footprint.)

In the example embodiment, 11 the researcher clicks on the
footprint, the research system displays a checklist of prior
research trails that moved through the node 1n question,
including, for each trail, the date, project code, and research-
er’s 1identity. The researcher’s own prior research trails are
included. By default, all the available prior research trails will
be checked. The researcher, however, may deselect specific
prior research trails, or may apply specific conditions, such as
to select only research trails dated within the past month, or
only those with a certain project code. Thereatter, the foot-
print appears 1n the propositions pane only where a research
trail fitting a selected condition, and not specifically dese-
lected, passed through the node 1n question. (This feature 1s
not depicted 1n the Figures.)

Authorities Pane

When the researcher selects the header of a node represent-
ing a proposition, the research system displays the authorities
pane corresponding to that proposition.

In the example embodiment, authorities are grouped in
one, two, or three columns within the authority pane, accord-
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ing to the type of support they provide for the proposition:
positive, uncertain or negative. In the example embodiment,
positive authorities, 1f any, are displayed on the left side of the
authorities pane 1n a column with a green border. Negative
authorities, 11 any, are displayed on the right side of the
authorities pane 1n a column with a red border, Uncertain
authorities, 11 any, are displayed between the positive and
negative authorities (assuming there are both positive and
negative authorities to display) i a column with a yellow
border.

Although there 1s no such example in the figures depicting
the example embodiment, 1n some 1nstances authorities could
be arranged in columns representing mutually exclusive
answers to a single question other than positive, negative, and
uncertain answers. Consider, for example, a circumstance in
which courts are divided as to the correct test to apply 1n
making a particular legal determination. ITf courts have
applied four mutually contradictory tests, the research system
might make each test a proposition and make them each the
child of a category node with the header “Tests Courts Have
Applied.” When a researcher clicks on this node, the research
system could display an authorities pane with four columns.
Each column could contain the authorities providing positive
support as to one of the child propositions.

An alternative to the use of columns within the authorities
pane 1s for the mutually exclusive forms of propositions to be
stated 1n every instance as independent propositions, as chil-
dren of a common parent within the propositions pane, as
described 1n the preceding paragraphs. Thus, for example, 1f
law 1s the field of knowledge, a category in the propositions
pane might carry the short header “Truth a Defense?” and
might have child propositions “Yes,” “No,” and “Undecided.”
In this case, 1n contrast with the example embodiment, the
researcher could select each of the propositions individually
to find authorities for each of these contlicting propositions.
The authorities might then appear 1n a single column. These
two alternatives need not be mutually exclusive, however, as
a multicolumn authorities pane could be accessible by click-
ing the parent category.

The authonties pane displays only those authorities that
tall within the filtering preferences selected by the researcher.
(See below, Step 200 Manage Account or Set Preferences.)
For that reason, although every proposition within the
research system 1s associated with at least one authority, a
proposition may lack associated authorities, after filtering, to
display 1n the authorities pane. As discussed above, the num-
ber of associated authorities 1s, by default, displayed in each
node of the propositions pane, so the researcher would nor-
mally click on such a node only to view the nodes subordinate
to 1t. In that case, the authorities pane simply displays a
message that there are no associated authorities.

At the top of each column in the authorities pane, the
proposition 1s restated in the form that 1s supported by the
authorities 1n that column. Thus, the proposition 1s stated 1n
precisely opposite forms atop the green and red columns
(assuming that those columns both exist). (FIG. 15.)

Below the statement of the proposition, the authorities 1n
cach column appear 1n the order 1n which the researcher has
chosen to sort. (See below, Step 300 Input Parameters of
Research Session.) A button within the authorities pane (not
shown) allows the researcher to alter the sort and filter pret-
erences.

In the example embodiment each authority is represented
by a full citation with pin cite, 1n a standard form selected by
the researcher. (See below, Step 200: Manage Account or Set
Preferences.) The citation by default includes a parenthetical
explaining how the authority relates to the proposition. These
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text references to the authorities are customizable by the
researcher when selecting or amending preferences. Descrip-
tive text for case law includes case name, citation, signal, and
parenthetical descriptions.

In addition to the text citation, each authority may appear
with visual 1images representing the most important informa-
tion about the authority. Types of visual cues for case law may
include those representing jurisdiction; level of court within
jurisdiction; body of law applied; whether a case has been
reversed or overruled, and whether as to the proposition in
question; and procedural posture as to proposition 1 ques-
tion, among others. Each type of authority incorporated into
the research system has its own set of visual cues with a
default format and other formats that the researcher may
choose when setting preferences. As 1in the case of the propo-
sition pane, the visual cues allow the researcher to process
information quickly and efficiently. Visual cues are especially
important in the authorities pane, because there are some-
times large numbers ol authorities associated with a single
proposition. Visual cues allow the researcher to judge quickly
which among the authorities are most likely to be usetul and
worth reading, and which should be rejected without review.

The example shown 1n FIG. 15 provides positive and nega-
tive Authorities for the following proposition: “Those who
undertake abnormally dangerous activities may be held
strictly liable for harms caused thereby.” In this example, the
jurisdiction and the body of substantive law applied are
prominently displayed, along with the year of the decision.
States are represented by their shape on the map, while the
United States 1s represented by its flag. The triangles atop the
state court symbols indicate the highest court of the state; the
“2” on the U.S. flag indicates the Second Circuit. (authorities
representing a combination of real and fictional cases are
shown 1n FIG. 15, 1in order to aid 1n demonstrating the work-
ings of the research system.)

Although not visible 1n this black-and-white submission,
color 1s used throughout to convey information. In this
example, the columns are color-coded with red and green
borders to indicate positive or negative support for the propo-
sition (as stated in the proposition pane, see FIG. 14). In the
example embodiment, propositions are stated in such a way
that green 1s used for rules that tend to allow claims to move
torward, while red 1s used for rules that tend to stop claims.
The tratfic-light analogy (green for “go,” red for “stop,” vel-
low for “caution”) makes 1t easy for the researcher to remem-
ber. Areas of green and red shading of particular authorities
are used to represent the outcome of the decision insofar as 1t
applied the proposition. In the Figure, green and red are
represented as two shades of grey, green a lighter shade than
red. Thus 1n this example, the cases 1n which the decision was
tor the party disfavoring the application of strict liability are
shaded red. The abbreviated date in the “Date” column 1s
blue, and the 1mages of the states are in color as well.

Visual cues 1n the authorities pane are highly customizable.
A researcher might choose, for example, to see the United
States represented as an eagle, or to have the states repre-
sented by their flags or other official symbols. Although not
shown, a range of other information 1s represented visually at
the researcher’s option, such as procedural posture (for
example, on a motion for summary judgment) and elements
of subsequent case history. If a researcher finds the meaning
of an 1mage unclear, an explanation will be available by
running the mouse over the image. Repeat users, however,
will rarely find this step necessary.

At the option of the researcher (see below, Step 200 Man-
age Account or Set Preferences), the authorities pane may
also display links (not shown in Figures) to external commen-
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tary on authorities. Clicking on these links opens a separate
window (not shown in Figures) in which the researcher can
enter a personal comment on the authority and view commen-
tary by others. Commentators may include not only research-
ers but also representatives of the administrators of the
research system. All commentary 1s moderated by the admin-
istrators of the research system and may be removed if viewed
as tnappropriate or unhelpiul. The researcher may choose to
limit commentary shown to that by certain commentators, or
by commentators meeting certain conditions (such as com-
mentators within the researcher’s office, or commentators
sponsored by the research system administrators). As
described below, authorities may also be filtered and sorted by
the information stored as comments. (See below, Step 300.)

As noted above, the research system filters authorities, and
sorts them within the appropriate column, according to user
preferences. For example, case law may be filtered and sorted
based on jurisdiction, court, body of law, and/or signal,
strength of support, whether dictum and whether overruled or
reversed. In FIG. 15, for example, only cases applying the
substantive law of Vermont or New Hampshire are shown,
and all cases are sorted by date of decision. Alternatively, a
researcher might choose to view only federal cases, for
example, and to sort them by procedural posture.

As 1n the case of the propositions pane, the research system
applies machine learning techniques, such as neural network-
ing, to improve the researcher’s efficiency in using the
authorities pane. The research system records choices that
researchers make, including which authorities they select for
the text pane (as described below) 1n conjunction with the
filtering and sorting they have chosen 1n setting parameters.
By processing this information in the aggregate (subject to
strict privacy protections) the research system, at the
researcher’s option, recommends a particular authority as the
likely best authority for a certain proposition, given the uni-
verse ol cases that a researcher has chosen to view. (See also
related discussion as to machine-generated authorities,
below, final paragraphs of subsection entitled, Creating the
Propositions and Authorities Data and Database.)

The information collected by the research system about
user choices may also be used for other purposes. Such infor-
mation, again subject to appropriate privacy requirements,
may be collected and analyzed as metrics for researcher strat-
egies and interests. These metrics may be useful in improving
the system and/or may be of value and interest to researchers
and others. They could be sold or otherwise distributed 1n
clectronic, print, or other medium, as raw or processed data,
or 1n summary form, such as a newsletter.

The “footprint” optionally showing research ftrails, as
described above with regard to the propositions pane, can
work 1n precisely the same manner 1n the authorities pane. In
the case of the authorities pane, the footprint may mark
authorities that a researcher selected for inclusion in the text
pane (described below).

In the example embodiment, when the researcher places
the pointer over an authority, a contextual menu (not shown in
the Figures) appears, offering further research options related
to that authority. One menu 1tem, described in the next sub-
section, causes the research system to enter that authority and
its proposition into the text pane. Another causes the research
system to draw arrows to and from all the displayed authori-
ties whose associated sources cite, or are cited by, the sources
associated with the selected authorty. (See below, Step 1400;
this feature 1s shown in the flow chart, FIG. 6, but i1s not
depicted 1n the Figures.) A third opens additional authorities
panes corresponding to ancestor nodes of the node corre-
sponding to the already displayed pane. In these authorities
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panes, only sources citing the source of the selected authority
are shown. This option allows the researcher to see how
sources citing the selected authority’s source have addressed
propositions related to the proposition in question. (See
below, Step 1500; this feature 1s shown 1n the flow chart, FIG.
6, but 1s not depicted 1n the Figures.) The researcher may
move as far up the taxonomy as desired with this feature,
opening new authorities panes at each level.

Although not depicted 1n the Figures, the research system
also includes a method for viewing authorities that are
machine-generated in the manner described below. (See
below, final paragraphs of subsection entitled, Creating the
Propositions and Authorities Data and Database; note that
machine-generated authorities, as discussed here, are not
identical with authorities produced by automatic integration,
as discussed below (see below, Text Pane) These might differ
in some respects from those created directly by human
experts and so may be depicted 1n a separate authorities pane,
although they need not be. A researcher might choose to view
such authorities, for example, by pressing a button on an
authorities screen. The authorities pane might then show
authorities likely to provide support for the same proposition
for which the authorities previously showing in the pane
provide support, but drawn from a larger body of sources. The
filtering and sorting preferences could also be maintained,
although they could also be changed in the usual manner.
Alternatively, or 1n addition, the research system could sort
authorities by the likelihood that they provide support for the
selected proposition. In that case, the researcher might have
the option, for example, of applying a new Boolean statement
as a filter and be shown 1n the authorities pane an authority
produced from every source 1n the research system database
(or a subset of 1t) of which the Boolean statement 1s true, 1n the
order of the likelihood that the authority provides support for
the selected proposition.

Machine-generated authorities can be represented in the
authorities pane 1n the same manner as their human-created
authorities. Alternatively, they can be represented by different
or fewer fields of information. Researchers can utilize them 1n
exactly the same ways as human-created authorities, for
example, by mnserting them into the text pane (as described
below). To the extent that the information they contain ditters
from that contained i1n the human-created authorities, the
functions might differ somewhat. For example, machine-gen-
crated authorities might lack explanatory parentheticals (al-
though not necessarily); 1n that case, they would be mserted
into the text pane without a parenthetical.

As described below, machine-generated authorities, like
human-created authorities, may be built from and associated
with sources that are stored on computers on the researchers’
own local networks, on a centralized server of the research
system itsell (perhaps sources that have not been processed
by humans 1n the manner necessary to create human-created
authorities), on servers maintained by vendors of source
information, or on any other storage device to which the
research system has access.

lext Pane

The text pane (FIGS. 16 & 22) aids researchers in creating,
written work on the basis of their research. In its most basic
function, 1t 1s a place for the researcher to collect and organize
usetul propositions and authorities. However, 1t functions as
much more than a mere collection device; 1t also aids the
researcher in using the research and actually does some of the
writing for the researcher. At the researcher’s prompting (in
the example embodiment by selection of the appropriate item
on an authority’s contextual menu) the research system enters
an authority and 1ts corresponding proposition into the text
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pane. The proposition 1s entered in the form of a full sentence
(1n the example embodiment identical to its “long header™), 1n
language that would be appropnate for use 1n a formal written
document produced by experts 1n the field (in the example
embodiment, as would be appropriate for use 1n a legal brief
or memorandum). The authority follows it 1n a standard cita-
tion format. The research system is capable of using more
than one standard format, among which the researcher can
select the most appropriate for the document the researcher
intends to produce (see below, Step 200: Manage Account or
Set User Preferences). The researcher may add propositions
and authorities to the text pane throughout the research ses-
sion by clicking the appropriate link on desired authorities 1n
the authorities pane. The research system enters each author-
ity 1into the text pane together with the proposition as stated at
the top of the column displaying the authority in the authori-
ties pane. Where the researcher selects more than one author-
ity for the same proposition, the proposition 1s notrepeated. In
the example embodiment, by default authorities appear in the
order 1n which they are selected, except where the authority’s
proposition 1s already 1n the text pane, 1n which case the new
entry appears immediately after the previously selected
authorities for that proposition. Authorities within the text
pane may be sorted by various relevant characteristics,
including, but not limited to, by date; by source type; and 1n
standardized orders of authorities, such as that of the “Blue
Book™ or other style manuals.

In the example embodiment, the researcher may also shift
the positions of authorities manually within the text pane so as
to order them 1n the most convenient way. Multiple authori-
ties for a single proposition may be reordered and may be
moved as a group. The researcher may also remove authori-
ties from the text pane by selecting them and pressing the
delete key.

In the example embodiment, the contents of the text pane
persists for the whole of a research session (that 1s, 1t can be
added to, subtracted from, and edited by the researcher, but
does not otherwise change 1ts contents). The researcher may
follow multiple research paths, collecting authorities and
propositions along the way 1n the text pane.

Although not depicted 1n the Figures, the research system
1s also able to use an already existing word processor (for
example Microsoit Word) as the text pane itself. (In the
example embodiment, this option 1s available to researchers
using the stand-alone client application but not to researchers
accessing the research system via a web browser.) IT the
researcher chooses that option, then the research system
modifies the researcher’s word processing application,
through a plug-in or otherwise. (This modification generally
must be made only once, unless a new word processor 1s to be
used.) The researcher can then use all of the word processing
functions available 1n the word processor within the research
system, such as to edit or arrange the propositions and
authorities, and/or to compose a larger document around the
propositions and authorities. When the researcher adds
propositions and authorities to the text pane, in that case, the
propositions and authorities are actually added to a word
processing lile 1n the form of specialized fields, permitting
them to be manipulated 1n specialized ways. For example, the
format 1n which an authority 1s cited could be changed by
right-clicking on the authornty and selecting from a drop-
down of citation formats. When the researcher 1s not using the
research system, the word processing file would remain avail-
able for use within the word processor, and the specialized
functions would remain available as well.

Although not shown in the Figures, a researcher who
chooses not to use a standard word processing program as the
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text pane can choose, during or following a research session,

to embed the propositions and authorities collected 1n the text
pane 1n a word processing document external to the research
system. In that case ({ollowing a modification process similar

to that described above), the researcher 1s given the option of 3
embedding them 1n a new word processing document or 1n an
already existing word processing document to which the user
has access. In either case, once the propositions and authori-
ties are embedded, all the features described 1n the preceding,
paragraph become available within the word processing pro- 10
gram.

A researcher who chooses not to use a standard word
processor as the text pane nonetheless has access to basic
word processing features within the text pane. Atthe end of a
research session, a researcher who chooses not to embed the 15
contents of the text pane 1n a word processing document may
save the text pane for later use, print 1t, e-mail its contents to
an e-mail address, or simply paste the contents 1nto a word
processing document.

Although not depicted 1n the Figures, the research system 20
also 1ncludes a function for integrating a researcher’s own
work 1nto the research system 1tself. (Although not necessar-
i1ly a function of the Text Pane, 1n the example embodiment
this function will often be 1nitiated from within the Text Pane
and 1s therefore discussed here.) This can be accomplished 25
either automatically or manually. In the example embodi-
ment, 11 the researcher 1s using a standard word processor as
the text pane, then the automatic integration function may be
activated by a button within the text pane; otherwise it may be
activated by a button that appears 1f the researcher chooses the 30
option of embedding propositions and authorities into a word
processing document, as described above. It may also be
activated by a button within the word processor 1tself, 11 the
document that 1s open 1n the word processor contains one or
more embedded authorities. However it 1s activated, the auto- 35
matic integration function makes the researcher’s document
into a source within the research system and, for each propo-
sition embedded 1n the document, creates an authority repre-
senting the expression of that proposition. In the example
embodiment, the researcher’s name 1s, by default, recorded as 40
the author of the source, the date of integration as the date of
the source, while this information and other information
about the source can also be entered manually, but need not
be. (Note that automatic integration 1s an aspect of the
research system separate from machine-generated authori- 45
ties, as discussed above and below. (See above, Authorities
Pane, and below, Creating the Propositions and Authorities
Data and Database.).)

The result of automatic integration 1s that, without costing,
the researcher almost any etlort, the researcher’s work will 50
appear whenever a subsequent researcher (or the same
researcher 1 a subsequent session) 1s looking for support for
any ol the propositions stated in that document. In the
example embodiment, by default, the integrated source and
authorities will be accessible only to the researchers within 55
the local network of the document’s author. Optionally, the
researcher may choose access that 1s more expansive (for
example, to all researchers, or to researchers on a list of
networks) or less expansive (for example, only to the creator,
or only to individuals to whom the creator chooses to grant 60
access). The research system integrates with any file manage-
ment and/or document management systems operating on the
researcher’s computer and/or network, so that the research
system 1s able to locate the document when necessary, and so
that researchers who are entitled to access the document can 65
use 1t both through the research system and 1n the other ways
in which they would use 1t otherwise.
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Manual 1ntegration allows the researcher to integrate
sources and/or authorities manually. In the example embodi-
ment, this can be done either from within the research system,
or while using a word processing program that has been
modified for use by the system as discussed above. In either
case, the researcher may select a document to integrate as a
source and optionally fill out a form to describe relevant
information about the source, including how broadly to allow
access to the source by other researchers (as described above
with respect to automatic integration.) The new source then
functions exactly as any other source 1n the research system.
The researcher may also choose to allow the research system
to create machine-generated authorities connecting the
source to propositions, as discussed above and below (see
above, Authorities Pane, and below, Creating the Propositions
and Authornities Data and Database), or may create authorities
manually. In the latter case, the research system presents the
researcher with forms to fill out, and on the basis of the
response fills the authority with the relevant information. The
option of creating authorities manually 1s also available from
within the research system even when the source with which
the authority 1s associated 1s not itself stored within the
research system or otherwise accessible to users of the

research system.

Creating the Propositions and Authorities Data and
Database

The data contained in the research system’s database (as
described above, Orgamization of Information in the Research
System) may be abstracted from source documents contain-
ing knowledge within a field. Because the example embodi-
ment described here implements the research system as a
system for legal research, the source documents could be
sources ol legal authority, such as case law, statutes, regula-
tions, treatises, and articles in law journals and other legal
publications. Many of these sources, although written 1n con-
tinuous prose, contain elements of the hierarchies that the
experts rely on in structuring the propositions taxonomy.
Relationships between parent and child nodes 1n the tax-
onomy are all of those relationships that define the structure
of legal thought as expressed in the organization of legal
opinions, treatises and other legal authorities. Commonly the
child represents a narrowing, or more specific application of,
the parent. In other instances, the child 1s a consequence of, or
an exception to, the parent. Other relationships are also per-
missible.

In order to create authorities, a universe of source docu-
ments may be decided upon. Every expression of a proposi-
tion 1 any of these sources may be abstracted to form an
authority. When an expert comes upon a statement of law not
already represented as a proposition, the expert may abstract
both a proposition and an associated authority.

Experts may build the propositions and authorities by
entering data into a database. One option 1s to use a relational
database engine, such as, for example, MySQL or Postgr-
eSQL. The data could also be organized and stored 1n XML
format. (In XML format, some of the authorities data could be
stored together with the full text of the source documents with
which they are associated.)

Most of the information about the propositions may be
contained in tables containing the following columns (from
which are excluded columns whose only purpose 1s to serve
as a primary key):

“nodes,” 1dentitying nodes with their headers, containing,

the following columns:
short version header
long_version_header
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“parent_child_nodes,” 1dentifying relationships between
nodes and their parent nodes, containing the following
columns:
node_1d (primary key of a nodes row)
parent (primary key of anodes row); (note that recording
cach node’s parent 1s a method of storing a hierarchi-
cal structure, but not the only such method)

type_ol_relation (e.g., whether a child 1s an exception to
its parent)

“crossreferences,”’ containing the following columns:
node_1d (primary key of a nodes row)
cross_rel (primary key of a nodes row)

Human experts may create authorities by entering infor-
mation about particular sources and propositions into another
set of tables. Most of the information about authorities can be
contained 1n the following tables of authorities and source
documents:

“authorities,” containing the following columns:

name

answer (whether positive, negative or uncertain author-
ity)

direction (whether decision as to proposition favors
case’s moving forward)

parenthetical

signal (indicating the strength of the authority for the
proposition)

source_1d (primary key of a sources row)

posture (1f applicable)

body_of_law

node_1d (primary key of a nodes row)

“sources,” containing the following columns:
title (e.g., name of court or treatise)
type (e.g., court or treatise)
date

“source_publications” (linking source documents to one or
more places published), contaiming the following col-
umns:
source_1d (primary key of a sources row)
publication_id (primary key of a publications row)
volume
first page

“source_pin_cites,” containing the following columns:
source_publication_id (primary key of a source_publi-

cations row)
pin_cite

“publications,” containing the following columns:
name
type
abbreviation

Researcher data may be contained 1n separate tables not
described here. Some researcher data may refer to proposi-
tions and authorities data 1 order to provide “footprint™ ref-
erences (see above) and for the neural networking functions
described above.

Images may be contained in separate data structures and
referred to 1n separate tables not described above. It will be
clear to someone of ordinary skill in the art how to incorporate
images as described above (see above, Principal Components
of the Research System’s User Interface).

As new sources are incorporated into an implementation of
the research system (as, for example, new cases are decided),
the human experts abstract propositions and authorities from
them, as appropriate, 1n the same manner as when construct-
ing the database 1n the first instance.

While propositions and some authorities are typically cre-
ated by human experts, the research system also includes a
method for producing machine-generated authorities.
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Machine-generated authorities are produced by an automated
process and are associated with sources within a central data-
base of the research system or to which the research system
has access at the time of generation. The process relies on
existing text-mining and other information-processing tech-
niques, such as, for example those described 1n U.S. Patent

Application Pub. No. 2007/0078889, incorporated herein by
reference 1n 1ts entirety, and 1s essentially one of mimicking
the work of the human experts who have created authorities
up until the point of machine generation. For example, there
may be a body of sources that the human experts have pro-
cessed 1n order to create all the authorties that appropriately
connect the existing propositions with those sources. For ease
of description, call that body of sources “body A.” There may
be another body of sources that may contain expressions of
the existing propositions as well but that has not been pro-
cessed by the experts. Call that body “body B.” In order to
produce machine-generated sources, the research system
may, for example, look for characteristics that tend to distin-
guish, as to each existing proposition, the sources or portions
of sources 1in body A to which existing authorities for the
proposition refer (for example, an authority may contain
information identitying a particular paragraph of a particular
source as supporting a particular proposition) from the
sources or portions of sources 1n body A for which there 1s no
existing authority for the proposition. These characteristics
may be textual (for example, the appearance of certain words
or phrases) or may relate to other types of information (for
example, 11 the field of knowledge 1s law, citations to particu-
lar cases, which might not be stored merely as text). Having
processed body A 1n this manner, the research system then
applies the information it has gathered to body B, scoring
sources or portions of sources for the likelihood that they
provide support for each of the existing propositions. More-
over, the same techniques may be applied to identily the
likelihood that sources or portions of sources exhibit other
characteristics that the experts have stored within the authori-
ties associated with body A sources (for example, the likeli-
hood that the 1ssue was decided on a motion to dismiss). The
research system uses all of this information to produce
authorities associated with body B sources.

Body A and body B sources may both be stored 1n any place
to which the research system has access. The research system
may 1nterface with document management systems installed
on researchers’ computers or elsewhere 1n order to increase
its access to information. Machine-generated authorities,
therefore, may be produced on the basis of information within
a centralized database controlled by the research system, on
researchers’ computers or networks of computers, or else-
where. Researchers may choose to produce machine-gener-
ated authorities of documents on their own servers 1n order to
find information they need 1n their own documents. Access
levels can be set so that those who are not entitled to access to
those documents will also not have access to them or to
associated authorities.

In the example embodiment, machine-generated authori-
ties are updated frequently, on the basis of additions and
changes by the human experts, as well as by machine learning
techniques based on choices made by researchers. In the
former instance, for example, new sources may be 1ntro-
duced, thus expanding the information 1n body A, while the
experts may create new propositions or add new authorities
that are associated with existing propositions. In the latter
instance, for example, whenever a researcher selects or
rejects a particular computer-generated authority to be
included 1n the text pane, the researcher implicitly states a
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view as to the usetulness of that authority as to the proposition
in question, under the other applicable conditions of the
researcher’s session (for example, 11 the field 1s law, perhaps
within a certain jurisdiction that the researcher has selected as
a filter). By processing this information 1n the aggregate (sub-
ject to strict privacy protections) and applying machine learn-
ing techniques, such as neural networking, the research sys-
tem continually recalibrates the machine-generated
authorities, as to the likelihood that each supports the propo-
sition with which 1t 1s associated, and as well as to 1ts other
characteristics. In both these ways, the machine-generated
authorities are continually improved.

Steps 1n a Research Session

As an example, the following subsections describe the
major steps in a research session using the example embodi-
ment of the research system (and a set of subsequent optional
step by which the research system can follow up with the
researcher as to a closed research session). The numbered
Steps correspond to the numbered items 1n FIGS. 1-7. The
basic structure of the research system, as described above, 1s
not described again here. Many of the features described
above are also omitted here.

Step 100: Input User Identification and Password

In Step 100, the research system opens by displaying a
dialogue box (not shown), requesting user identification and
password. The same dialogue box includes a space 1n which
the researcher may enter a number or term to identily the
particular client and/or matter for which the research session
1s undertaken, 1f any. It also has a button that the researcher
can press to sign up for a new account.

If the researcher chooses to sign up for a new account, then
the system displays a new window in which the researcher
may enter 1dentifying information and choose a user 1denti-
fication and password. Thereafter the research system shows
the user 1dentification and password window again and awaits
a response Irom the researcher.

If the researcher enters an 1dentification and password, but
the combination 1s not recogmized, then the dialogue box
displays a notification to the researcher that the combination
was not recognized and prompts the researcher to try again.

If the researcher enters an identification and password, and

the combination 1s recognized, then the system proceeds to
Step 110.

Step 110: Manage Account/Set Preferences or Begin
Research?

In Step 110, the research system displays a dialogue box
(not shown), requesting that the researcher choose either, on
the one hand, to manage the researcher’s account and/or set
preferences, or on the other, to input parameters of a research
session. If the researcher chooses the former the research
system moves to Step 200; 1f the latter, to Step 300.

Step 200: Manage Account and/or Set Preferences

In Step 200, the research system displays a window (not
shown) showing the current account information and user
preferences and allowing the researcher to make changes to
that information and those preferences. Account information
includes personal 1dentiiying information and, 11 the client 1s
a paying customer, payment information, such as a credit card
number. User preferences may include, but are not limited, to
the following:
the researcher’s area or areas of specialty, 11 any,
the main jurisdiction or jurisdictions of the researcher’s

practice, if any,
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whether the researcher’s research trails should be made
available online to other researchers within the research-
er’s network, as described above,

whether the research system should display available prior
research trails of others on the researcher’s network, as
described above,

preferred appearance of propositions and authorities

panes, including 1mage schemes, as described above,
preferred form of citation (for example, Blue Book form),
and

display of commentary links in authorities pane, as

described above.

The researcher may also amend preferences at any point
throughout the research session by a button on the proposi-
tions pane (see Step 710), or by moving the cursor over the
item to be customized 1n another window (not shown) to bring
up a contextual menu of customization options. New prefer-
ences take effect immediately.

The research system waits for the researcher to press a
“submit” button and then makes the requested changes, 1f any,
to the account settings and user preferences.

The research system moves to Step 210.

Step 210: Session 1n Progress?

In Step 210, the research system checks whether the
researcher 1s already 1n the midst of an active research ses-
sion. If so, then the research system moves to Step 710,
otherwise to Step 220.

Step 220: Conduct Research?

In Step 220, the research system displays a dialog box
prompting the researcher to choose either to begin a research
session or to exit from the system. Upon receiving the
researcher’s choice to begin a research session, the research
system moves to Step 300. Upon receiving the user’s choice
to exit from the system, the research system moves to Step
1600.

Step 300: Input Parameters of Research Session

In Step 300, the research system displays a dialog box
prompting the researcher to enter parameters for the current
research session. The research system prompts the researcher
to mput these parameters by checking boxes beside the
desired criteria. In checking these boxes, the researcher may
choose to control the display of authorities in the authorities
pane (as described above) by choosing to filter or sort results
by any combination of various criteria, including, but not
limited to types of source (for example, case law, statutes, or
secondary source), jurisdictions, bodies of substantive law
(for example, the law of one or more particular states, regard-
less of whether the source cited as an authority 1s from that
state), date of source (for example, 1ssuance date of a court
decision), and procedural posture (for example, case law stat-
ing the proposition at 1ssue 1n deciding a motion for summary
judgment). Filtering limits the authorities displayed to the
selected criteria, while sorting controls the organization of the
display. The user may also create custom filters by entering
Boolean statements setting conditions on which authorities
are displayed. These filters may apply to a variety of criteria.
For example, the researcher may limit displayed authorities to
those authorities whose associated source meets certain con-
ditions, such as contaiming certain words or citing certain
cases; to those authorities containing comments from other
researchers (see discussion ol comments above, Authorities
Pane) or comments from other researchers that contain cer-
tain words; or to any combination of criteria. Custom sorting
methods are also available. For example, the researcher may
choose to sort by how many times a particular word appears in
the source associated with the authority.
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Following the input of parameters, the research system
displays the research window, consisting of the propositions
pane, the authorities pane, and the text pane (as described
above). FIG. 8 shows the default configuration of the panes
within the window (but without showing the content of the
panes).

The research system moves to Step 310.

Step 310: How to Conduct Research?

In Step 310 the research system prompts the user to decide
among three ways to conduct research: 1) by navigating from
the highest level nodes 1n the propositions pane (causing the
research system to move to Step 400), by continuing a prior
research session (causing the research system to move to Step
500), or by conducting a search for a node 1n the propositions
pane (causing the research system to move to Step 600).

Step 400: Display Highest-Level Nodes i Propositions
Pane

In Step 400, the research system displays 1n the proposi-
tions pane as nodes the general area of research, with the
highest-level categories of research below it. (FI1G. 9.) Propo-
sitions are displayed hierarchically. (Regarding the organiza-
tion of the propositions, see above, Organization of Informa-
tion in the Research System.)

If the researcher clicks on a node, then the research system
moves to Step 700.

Step 500: Continue Prior Research Trail

In Step 500, the research system displays a window (not
shown) listing prior research sessions, each case displaying
the whole path of the research session. The researcher may
then select any point on any one of these prior sessions by
clicking 1t. Thereupon, the propositions pane displays the
nodes that were shown at the point 1n the prior research
session selected by the researcher.

If the researcher clicks on a node, then the research system
moves on to Step 700.

Step 600: Conduct Search

In Step 600, the research system displays a search box in
which the researcher may enter a category in which to search.
(This feature 1s not depicted in the Figures.) The research
system then compares the researcher’s search term to a the-
saurus of terms and, on that basis, proposes a selection of
nodes likely to be of interest to the researcher. Alternatively,
the researcher may enter a Boolean statement requesting a list
of nodes for which the statement 1s true. In either case, the
researcher may then select any of the nodes on the list
returned by clicking 1t. Thereupon, the propositions pane
displays the node selected and 1ts children.

If the researcher clicks on a node, then the research system
moves on to Step 700.

Step 700: Display Refreshed Propositions and Authorities
Panes

In Step 700, the research system displays 1n the proposi-
tions pane the chuldren of the most recently selected node.
(For example, 11 the propositions pane previously showed the
propositions displayed 1n FIG. 9, and the researcher clicked
on the word “U.S.,” then the propositions pane might show
the propositions displayed in FIG. 10.)

Siblings of the selected nodes (that 1s, nodes that the
researcher decided not to select) are displayed in a light gray
tone. This highlights for the researcher the research path
traveled up to that point.

If the selected node 1s a sibling of a node previously
selected, the research system restores the selected node’s
original color and displays 1ts children.

If the researcher selected the option described in sub-step 2
of Step 710, then the research system refreshes the proposi-
tions pane 1n the way described in that Step. (For example, 11
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the propositions pane previously showed the propositions
displayed 1n FIG. 10, and the researcher chose option 2 after
holding the cursor over the word “Torts,” then the proposi-
tions pane might show the propositions displayed in F1G. 11.)

I1 the researcher selected the option described 1n sub-step 3
of Step 710, then the research system refreshes the proposi-
tions pane 1n the way described in that Step. (For example, 1
the propositions pane previously showed the propositions
displayed 1n FIG. 17, and the researcher chose option 3 after
holding the cursor over the words “Types of Activities,” then
the propositions pane might show the propositions displayed

in FIG. 18.)

I1 the researcher selected the option described 1n sub-step 4
of Step 710 then the refreshed propositions pane 1s a new
propositions pane, with a new associated authorities pane

attached. (For example, 1 the propositions pane previously

showed the propositions displayed i FIG. 10, and the
researcher chose option 4 after holding the cursor over the
word “Torts,” then the propositions pane might show a new
propositions pane displaying the propositions displayed in
FIG. 11.)

If the selected node 1s a proposition, the research system
displays 1n the authorities pane the authorities corresponding
to that proposition, sorted and filtered according to the
researcher’s preferences. (For example, 1f the propositions
pane previously showed the propositions displayed 1n FIG.
14, and the researcher selected the words “Can Support Strict
Liability?,” then the authorities pane might show the authori-
ties displayed 1n FIG. 15.)

The text pane remains unchanged 1n this step.
The research system moves to Step 710.

Step 710: What Selection from Propositions, Authorities,
or lext Pane?

In Step 710, the research system awaits a selection from the
user from among the options available 1n the three main
panes, which may include (but are not be limited to) the
following:

1. The researcher may click on a node in the propositions

pane, 1n which case the research system moves to Step
700.

2. If the researcher holds the cursor over a node 1n the
propositions pane, then the research system displays a
contextual menu (not shown) offering several choices.
One option 1s to refresh the propositions pane with the
selected node at the top (FIG. 11). If the researcher
selects this option the research system moves to Step
700.

3. From the same contextual menu as described 1n sub-step
2, the researcher may select an option to remove all
nodes that are not direct ancestors of the selected node
(FIG. 18), allowing the researcher a view of the path
traveled, uncluttered by unselected nodes. If the
researcher selects this option the research system moves
to Step 700.

4. From the same contextual menu as described in sub-step
2, the researcher may select an option to open the
selected node at the top of a new proposition pane 1n a
new window, which allows the researcher to follow
alternative paths 1in separate windows (represented by
FIG. 11, the same Figure representing sub-step 2, since
the Figures do not show whether it 1s a new window). IT
the researcher selects this option the research system
moves to Step 700.

5. The researcher may click a button (not shown) on the
propositions pane to manage account or set preferences,
in which case the research system moves to Step 200.
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6. The researcher may click a button (not shown) on the
propositions pane to begin a new research trail, 1n which
case the research system moves to Step 300.

/. The researcher may click on a button (not shown) on the
propositions pane to end the research session, in which
case the research system moves to Step 1600.

8. The researcher may click on an authority 1n the authori-
ties pane to display the full source, in which case the
research system moves to Step 900.

9. If the researcher holds the cursor over the title of an
authority 1n the authorities pane, then the research sys-
tem displays a contextual menu (not shown) offering
several choices. Among these 1s one to add the selected
authority to the text pane. If the researcher selects this
option the research system moves to Step 800.

10. From the same contextual menu as described 1n sub-
step 9, the researcher may select an option to show
inter-source citations of the selected authornity in the
already displayed authorities pane. I the researcher
selects this option the research system moves to Step
1400.

11. From the same contextual menu as described 1n sub-
step 9, the researcher may select an option to show new
authorities panes associated with ancestors of the
selected node, with the new panes showing only authori-
ties of sources citing the source of the selected authority.
If the researcher selects this option the research system
moves to Step 1500.

12. By selecting a button in the text pane (not shown) the
researcher may choose to embed the contents of the text
pane 1n a document. I1 the researcher selects this option
the research system moves to Step 1100.

13. By selecting a button in the text pane (not shown) the
researcher may choose to print or save the text pane, or
to export 1ts contents to the clipboard. If the researcher
selects this option the research system moves to Step
1300.

Step 800: Add Authority with Proposition to Text Pane

In Step 800, the research system adds the selected author-
ity, together with 1ts associated proposition, to the text pane,
as described above. (See Authorities Pane & Text Pane.)

The research system moves to Step 710.

Step 900: Display Full Source of Authority in New Win-
dow

In Step 900, the selected source 1s displayed in a new
window (not shown), which opens to the portion of the source
cited by the authornty. The researcher may scroll through the
text or run searches.

The research system then moves to Step 910.

Step 910: Print and/or Save?

In Step 910, the research system awaits the researcher’s
decision as to whether to print the displayed source and/or
save the displayed source to a local file. More precisely, the
window displaying the source may include a print button, a
save button, and a button for closing the window. If the
researcher clicks one of the first two buttons, the research
system moves to Step 1000; if the researcher clicks the close
button, then the research system closes the window. Step 710
describes what occurs if, rather than selecting any of these
options, the researcher chooses an option from one of the

three main panes—propositions, authorities, or text pane. The
window displaying the source may remain open 1n that case,
with all three options available, unless and until the researcher
clicks the close button.
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Step 1000: Print Source or Save to File

In Step 1000, the research system prints the source to the
researcher’s printer (if the print option was selected) or saves
it to a computer file 1n a convenient file format (1f the save
option was selected).

The research system moves to Step 710 (although the
options described 1n Step 910 also remain available).

Step 1100: Embed Contents of Text Pane 1n a Document

In Step 1100, the research system employs a powertul tool
for incorporating the contents of the text pane into a document
external to the research system. When this option 1s chosen,
the research system embeds the text pane contents as “live”
propositions and authorities. The embedded text typically
takes the form of a field 1n a word processing document and
may be moved and manipulated by the researcher. The
researcher may thus incorporate these live propositions and
authorities into briefs, memoranda, or other work product.
Two benefits are created, as described below. (See Step 1200
& Step 1700.) Also 1n Step 1100, the research system displays
a dialog box prompting the researcher to choose whether to
receive alerts upon relevant changes in the law, either by
¢-mail or in the document in which the text pane contents have
been embedded. (See step 1700.)

The research system moves to Step 1110.

Step 1110: Incorporate Document?

In Step 1110, the research system prompts the researcher to
choose whether the research system should incorporate the

document containing the embedded propositions and/or
authorities as a source and build new authorities from 1t to
incorporate into the research system, as described above (see
Text Pane). It the researcher chooses to incorporate, then the
research system moves to Step 1200. Otherwise the research
system moves to Step 710.

Step 1200: Incorporate Authority/-1es from Document into
Research System

In Step 1200, the research system employs a tool whereby
documents containing live propositions and authorities are
automatically integrated into the research system itself for
those with access to the researcher’s local network. The docu-
ment 1n this case becomes a source in the research system
containing an authority (or authorities) associated with the
proposition (or propositions) that the authority (or authori-
ties) supports (or support). Subsequent researchers at the
office can learn of the preexisting work product when they
travel relevant research trails.

The research system moves to Step 710.

Step 1300: Print, Save, or Export Text Pane Contents via
Clipboard

In Step 1300, the research system prints the contents of the
text pane (1f the researcher chose the print button on the text
pane); saves the contents of the text pane in order to return to
it during a subsequent research session (i1f the researcher
chose the save button); or copies the contents of the text pane
to the clipboard, thereby allowing the user to export 1t to other
applications, such as a word processor (if the user clicks the
export to clipboard option). The save option allows multiple
text panes to be saved, any of which may be reopened during
any subsequent research session.

The research system moves to Step 710.

Step 1400: Show Connections Between Selected Authority
and Others 1in Pane

In Step 1400, as described above (see Authorities Pane),
the research system adds to the open authorities pane arrows
connecting the selected authority with other displayed
authorities whose sources cite the source of the selected
authority.
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The research system moves to Step 710.

Step 1500: Open Panes Showing Citing Ancestors

In Step 1500, as described above (see Authorties Pane),
the research system opens additional authorities panes corre-
sponding to ancestor nodes of the node corresponding to the
open pane. In these panes, only sources citing the source of
the selected authority are shown. The researcher may move as
far up the taxonomy as desired, opening new authorities panes
at each level.

The research system moves to Step 710.
Step 1600: End Session

In Step 1610, the research system logs the researcher off
the research system.
The research system moves to Step 1610.

Step 1610: Authorities Have Been Embedded?

In Step 1610, the research system checks whether the
researcher has embedded one or more authorities 1n one or
more documents (see Step 1100). If not, the process ends. IT
s0, the research system moves to Step 1620.

Step 1620: Researcher Requested Updates?

In Step 1620, the research system checks whether the
researcher chose (1in Step 1100) to receive alerts when the
database has changed with regard to the propositions and/or
authorities that the researcher embedded in one or more docu-
ments. If not, the process ends. If so, the research system
moves to Step 1630.

Step 1630: Relevant Propositions and/or Authorities
Changed?

In Step 1630, the research system checks daily whether the
database has changed with regard to the propositions and/or
authorities that the researcher embedded 1n one or more docu-
ments. If not, the process ends. If so, the research system
moves to Step 1700.

Step 1700: Provide Alerts by E-mail and/or in Document

In Step 1700, the research system alerts the researcher that
the database has changed with regard to the propositions
and/or authorities that the researcher embedded 1n one or
more documents. The research system provides the alert
cither by e-mail or 1n the document or documents containing
live propositions and authorities, or by both methods, depend-
ing on the choice that the researcher made 1n Step 1100.

The research system moves to Step 1630. (Steps 1630 and
1700 repeat daily unless and until the researcher, having
logged on to the research system again, chooses no longer to
receive alerts.)

What 1s claimed 1s:

1. A method for organizing information 1n a database and
displaying portions of the information during research using
a Processor, comprising:

defiming a proposition comprising a generic expression of

an 1dea wherein the idea can be expressed 1n a plurality
of forms and wherein the proposition includes a legal
theory;

identifying a first expression of the proposition as

expressed by a first individual or entity and a second
expression of the proposition as expressed by a second
individual or entity, wherein the first expression of the
proposition comprising a first set of characteristics and
the second expression of the proposition comprising a
second set of characteristics and wherein the first
expression and the second expression are each a source
of information providing support for the proposition;
using the processor to arrange the proposition hierarchi-
cally within the database, wherein the proposition 1s
represented by a first node within the database, wherein
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subordinate to the first node 1s a second node, and the

generic (abstract) expression of the idea does not define

a category;
using the processor to associate the proposition with the

first expression of the proposition and with the second

expression of the proposition using the first set of char-

acteristics and the second set of characteristics;
separating a plurality of propositions from a corresponding

plurality of expressions of the propositions, wherein the

arrangement of each of the plurality of propositions
hierarchically within the database creates a taxonomy
having a plurality of levels; and

displaying, in at least one portion of a display, the propo-

sition, a visual representation of a conceptual relation-
ship between nodes of the database, and information
about at least one expression of the proposition.

2. The method according to claim 1, wherein the second set
of characteristics 1s an authority.

3. The method according to claim 1, wherein the first set of
characteristics 1s an authority.

4. The method according to claim 1, wherein each level 1n
the taxonomy includes at least one node.

5. The method according to claim 4, wherein each node 1s
a proposition.

6. The method according to claim 4, wherein each node that
1s not a top level node 1includes a subdivision of information
from a node at the next higher level in the taxonomy.

7. The method according to claim 1, wherein each level 1n
the taxonomy includes at least one element.

8. The method according to claim 7, wherein each element
1s at least one of a category and proposition, and wherein each
at least one category and proposition 1s represented by a
plurality of words.

9. The method according to claim 8, wherein the plurality
of words does not exceed five words.

10. The method according to claim 1, wherein the first
expression of the proposition provides support for the propo-
sition.

11. The method according to claim 10, wherein the support
1s classified within the first set of characteristics relating to the
expression of the proposition as either positive or negative.

12. The method according to claim 10, wherein the support
1s classified within the first set of characteristics relating to the
expression of the proposition as either positive, negative or
uncertain.

13. The method according to claim 10, wherein the support
1s uncertain.

14. The method according to claim 1, wherein the first
expression of the proposition 1s classified according to pre-
determined criteria within the first set of characteristics.

15. A method for organizing information in a database and
displaying portions of the information during research using
a pProcessor, comprising:

defining a proposition, wherein the proposition comprising,

a generic expression of an 1dea wherein the 1dea can be
expressed 1n a plurality of forms;

identifying a first expression of the proposition as

expressed by a first individual or entity and a second
expression of the proposition as expressed by a second
individual or entity, wherein the first expression of the
proposition comprising a first set of characteristics and
the second expression of the proposition comprising a
second set of characteristics and wherein the first
expression and the second expression are each a source
of information providing support for the proposition;
using the processor to arrange the proposition hierarchi-
cally within the database, wherein the proposition is
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represented by a first node within the database, wherein

subordinate to the first node 1s a second node, and the

generic expression of the idea does not define a category;
using the processor to associate the proposition with the

first expression of the proposition and with the second 5

expression of the proposition using the first set of char-

acteristics and the second set of characteristics;
separating a plurality of propositions from a corresponding

plurality of expressions of the propositions, wherein the

arrangement of each of the plurality of propositions
hierarchically within the database creates a taxonomy
having a plurality of levels; and

displaying, 1n at least one portion of a display, the propo-

sition, a visual representation of a conceptual relation-

ship between nodes of the database, and information
about at least one expression of the proposition.
16. A system for organizing information and displaying
portions of the mnformation during research, comprising:
a Processor;
a database comprising
a plurality of generic expressions of 1deas wherein at
least one of the plurality of ideas can be expressed 1n
a plurality of forms, wherein each generic expression
of an idea comprises a proposition and wherein a
generic expression of a first 1dea comprises a first
proposition,
a first set of characteristics relating to a first expression
ol the first proposition as expressed by a first indi-
vidual or entity,
a second set of characteristics relating to a second
expression of the first proposition as expressed by a
second individual or entity, wherein the first expres-
sion and the second expression are each a source of
information providing support for the first proposi-
tion,
wherein each proposition 1s arranged hierarchically
within the database, wherein the first proposition 1s
represented by a first node within the database,
wherein subordinate to the first node 1s a second
node, and the generic expression of the first 1dea
does not define a category, wherein the first expres-
sion of the first proposition and the second expres-
sion of the first proposition are each associated via
the processor with the first proposition using the
first set of characteristics and the second set of 45
characteristics,

wherein a plurality of propositions are separated from
a corresponding plurality of expressions of the
propositions, and wherein the arrangement of each
of the plurality of propositions hierarchically
within the database creates a taxonomy having a
plurality of levels; and

a display, wherein the first proposition, a visual represen-

tation of a conceptual relationship between nodes of the

database, and information about at least one expression
of the first proposition are presented i1n at least one
portion of the display.

17. The system according to claim 16, wherein the second
set of characteristics 1s an authority.

18. The system according to claim 16, wherein each set of
characteristics relating to an expression of a proposition 1s an
authority.

19. The system according to claim 16, wherein the first set
of characteristics provides support for the proposition.

20. The system according to claim 16, wherein the first
expression of the first proposition 1s classified according to
predetermined criteria within the first set of characteristics.
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21. A computer program product to be used with a proces-
sor, the computer program product comprising:

a non-transitory computer-readable storage medium hav-
ing computer readable program code stored therein to be
used when organizing information in a database and
displaying portions of the information during research,
the computer readable program code including;:

computer readable program code to be used when defining,
a proposition, wherein the proposition comprises a
generic expression of an idea wherein the 1dea can be
expressed 1n a plurality of forms and wherein the propo-
sition 1ncludes a legal theory;

computer readable program code to be used when 1denti-
fying a first expression of the proposition as expressed
by a first individual or entity and a second expression of
the proposition as expressed by a second individual or
entity, wherein the first expression of the proposition
comprising a first set of characteristics and the second
expression of the proposition comprising a second set of
characteristics, and wherein the first expression and the
second expression are each a source of information pro-
viding support for the proposition;

computer readable program code to be used when arrang-
ing the proposition hierarchically within the database,
wherein the proposition 1s represented by a first node
within the database, wherein subordinate to the first
node 1s a second node, and the generic expression of the
idea does not define a category;

computer readable program code designed to cause the
processor to associate the proposition with the first
expression of the proposition and with the second
expression of the proposition using the first set of char-
acteristics and the second set of-characteristics;

computer readable program code designed to separate a
plurality of propositions from a corresponding plurality
of expressions of the propositions, wherein the arrange-
ment of each of the plurality of propositions hierarchi-
cally within the database creates a taxonomy having a
plurality of levels; and

computer readable program code designed to cause the
displaying, 1n at least one portion of a display, of the
proposition, a visual representation of a conceptual rela-
tionship between nodes of the database, and information
about at least one expression of the proposition.

22. The system according to claim 21, wherein the second

set of characteristics 1s an authority.

23. The system according to claim 21, wherein the first set
of characteristics 1s an authority.

24. The system according to claim 21, wherein the first set
of characteristics provides support for the proposition.

25. The system according to claim 21, wherein the first
expression of the proposition 1s classified according to pre-
determined criteria within the first set of characteristics.

26. A method for locating information 1n an electronic
database and displaying portions of the mformation during
research, comprising:

providing access via a web browser or stand-alone appli-
cation to
a database that includes a plurality of generic expres-

sions of 1deas, wherein at least one of the plurality of
1deas can be expressed 1n a plurality of forms, wherein
a generic expression of a first idea comprises a first
proposition, wherein the first proposition 1s arranged
hierarchically within the database, wherein the first
proposition 1s represented by a first node within the
database, wherein subordinate to the first node 1s a
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second node, and the generic expression of the first
1dea does not define a category,
to a first set of characteristics relating to a first expres-
sion of the first proposition as expressed by a first
individual or entity, and
to a second set of characteristics relating to a second
expression of the first proposition as expressed by a
second individual or entity, wherein the first expres-
sion and the second expression are each a source of
information providing support for the first proposi-
tion;
receiving at least one parameter for a search that corre-
sponds to the first proposition, the first expression of the
first proposition and the second expression of the first
proposition;
searching the database via a web browser or stand-alone
application using the at least one parameter for the
search;
identifying the first proposition, the first expression of the
first proposition and the second expression of the first
proposition;
separating a plurality of propositions from a corresponding
plurality of expressions of the propositions, wherein the
arrangement of each of the plurality of propositions
hierarchically within the database creates a taxonomy
having a plurality of levels; and
displaying, i at least one portion of a display, the first
proposition, a visual representation of a conceptual rela-
tionship between nodes of the database, and information
about at least one expression of the first proposition.
27. A method for automatically organizing information in
a database and displaying portions of the information during
research, comprising;:
defiming a proposition, wherein the proposition comprises
a generic expression of an idea wherein the 1dea can be
expressed 1n a plurality of forms and wherein the propo-
sition 1ncludes a theory;
identifying a first expression of the proposition as
expressed by a first individual or entity and a second
expression of the proposition as expressed by a second
individual or entity, wherein the first expression of the
proposition comprising a first set of characteristics and
the second expression of the proposition comprising a
second set of characteristics, and wherein the first
expression and the second expression are each a source
of information providing support for the proposition;
obtaining automatically a third set of characteristics relat-
ing to a third expression of the proposition as expressed
by a third individual or entity by programming a proces-
sor based on the method utilized to i1dentity the first
expression of the proposition;
arranging each proposition hierarchically within the data-
base, wherein the proposition 1s represented by a first
node within the database, wherein subordinate to the
first node 1s a second node, and the generic expression of
the 1dea does not define a category;
associating the proposition with the first expression of the
proposition and with the second expression of the propo-
sition using the first set of characteristic and the second
set of characteristics and associating the proposition
with the third expression of the proposition using the
third set of characteristics, each using the processor;
separating a plurality of propositions from a corresponding
plurality of expressions of the propositions, wherein the
arrangement of each of the plurality of propositions
hierarchically within the database creates a taxonomy
having a plurality of levels; and
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displaying, 1n at least one portion of a display, the first
proposition, a visual representation of a conceptual rela-
tionship between nodes of the database, and information
about at least one expression of the proposition.

28. A method for organizing information 1n a database and
displaying portions of the information during research, com-
prising:

abstracting information from a first source of information

to obtain a first set of abstracted information, wherein
the first set of abstracted information corresponds to the
first source of information and to a second source of
information;

abstracting information from a third source of information

to obtain a second set of abstracted information, wherein
the second set of abstracted information corresponds to
the third source of information;
defining a first set of characteristics relating to the first
source of information, a second set of characteristics
relating to the second source of information and a third
set of characteristics relating to the third source of infor-
mation, wherein the first source of information and the
second source of information each provide support for
the first set of abstracted information;
arranging the first set of abstracted information and the
second set of abstracted information hierarchically
within the database, wherein a first node within the
database represents the first set of abstracted informa-
tion, wherein subordinate to the first node 1s a second
node, and the second node represents the second set of
abstracted information, and the first set of abstracted
information does not define a category;
associating the first set of abstracted information with the
first source of information using the first set of charac-
teristics and with the second source of information using
the second set of characteristics, using a processor;

associating the second set of abstracted information with
the third source of information using the third set of
characteristics, using the processor;

separating a plurality of sets of abstracted information

from a corresponding plurality of sources of informa-
tion, wherein the arrangement of each of the plurality of
sets ol abstracted information hierarchically within the
database creates a taxonomy having a plurality of levels;
and

displaying, 1n at least one portion of a display, the first set

of abstracted information, a visual representation of a
conceptual relationship between nodes of the database,
and information about at least one source of information.

29. The method according to claim 28, wherein the first set
of characteristics relating to the first source of information
includes data about the portion of the first source of informa-
tion that corresponds to the first set of abstracted information.

30. The method of claim 27, wherein the theory 1s a legal
theory.

31. The method of claim 30, wherein the first expression of
the proposition and the second expression of the proposition
are each dertved from a judicial decision.

32. The method of claim 1, wherein the visual representa-
tion of a conceptual relationship between nodes of the data-
base 1s based on at least one visual cue.

33. The method of claim 32, wherein the at least one visual
cue 1s selected from the group consisting of color, font size,
symbols, 1cons, location, design, and format.

34. The system of claim 16, wherein the visual represen-
tation of a conceptual relationship between nodes of the data-
base 1s based on at least one visual cue.
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35. The system of claim 34, wherein the at least one visual
cue 1s selected from the group consisting of color, font size,
symbols, 1cons, location, design, and format.

36. The method of claim 27, wherein the visual represen-
tation of a conceptual relationship between nodes of the data-
base 1s based on at least one visual cue.

37. The method of claim 36, wherein the at least one visual
cue 1s selected from the group consisting of color, font size,
symbols, 1cons, location, design, and format.

38. The method of claim 1, wherein the display of at least
one of the propositions, the visual representation of a concep-
tual relationship between nodes of the database, and the infor-
mation about at least one expression of the proposition 1s in
response to a request.

39. The system of claim 16, wherein the display of at least
one of the propositions, the visual representation of a concep-
tual relationship between nodes of the database, and the infor-
mation about at least one expression of the proposition 1s in
response to a request.

40. The method of claim 27, wherein the display of at least
one of the propositions, the visual representation of a concep-
tual relationship between nodes of the database, and the infor-
mation about at least one expression of the proposition 1s in
response to a request.

41. The method of claim 1, wherein the display of at least
one of the visual representation of a conceptual relationship
between nodes of the database and the information about at
least one expression of the proposition occurs independently
from the display of the proposition.

42. The system of claim 16, wherein the display of at least
one of the visual representation of a conceptual relationship
between nodes of the database and the information about at

least one expression of the proposition occurs independently
from the display of the proposition.
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43. The method of claim 17, wherein the display of at least
one of the visual representation of a conceptual relationship
between nodes of the database and the information about at
least one expression of the proposition occurs independently
from the display of the proposition.

44. The method of claim 1, wherein the display of at least
one of the visual representation of a conceptual relationship
between nodes of the database and the information about at
least one expression of the proposition occurs at a different
time or on a different screen than the display of the proposi-
tion.

45. The system of claim 16, wherein the display of at least
one of the visual representation of a conceptual relationship
between nodes of the database and the information about at
least one expression of the proposition occurs at a different
time or on a different screen than the display of the proposi-
tion.

46. The method of claim 17, wherein the display of at least
one of the visual representation of a conceptual relationship
between nodes of the database and the information about at
least one expression of the proposition occurs at a different
time or on a different screen than the display of the proposi-
tion.

4'7. The method of claim 1, wherein the conceptual rela-
tionship between nodes of the database 1s the second node
being at least one of subordinate to, implied by, explained by,
justified by, and an exception to the first node.

48. The system of claim 16, wherein the conceptual rela-
tionship between nodes of the database 1s the second node
being at least one of subordinate to, implied by, explained by,
justified by, and an exception to the first node.

49. The method of claim 27, wherein the conceptual rela-
tionship between nodes of the database 1s the second node
being at least one of subordinate to, implied by, explained by,
justified by, and an exception to the first node.
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